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Figure  1 . Location  of  experimental  areas. 


INTRODUCTION 


This  is  the  third  of  five  volumes  describing  the  environmental  measurements  made 
during  the  SUDS  I experiments.  Volume  I discusses  the  instrumentation  used  to  make  the 
required  environmental  measurements,  the  data  reduction  procedures,  an  accuracy  analysis 
of  the  final  measurements,  and  the  reconstruction  of  the  experimental  track  charts.  This 
volume  contains  a detailed  report  of  the  environmental  measurements  applicable  to  the 
acoustic  experiments  conducted  during  station  2,  where  four  propagation  loss  runs  were 
completed.  Figure  1 shows  the  location  of  the  experiments  and  the  track  of  the  source  ship. 
Source  ship  speed  was  3 knots  for  all  runs. 

The  detailed  environmental  data  for  each  propagation  loss  run  are  summarized  in  the 
form  of  charts,  plots,  and  tables  in  the  appendices.  Each  appendix  presents  the  same  kind 
of  data  in  the  same  sequence  for  all  propagation  loss  runs.  lAdditions  and  omissions  are  made 
as  appropriate  for  the  run  described.  Thus  the  first  appendix  figure  (i.  e.,  A-1 , B-1 , etc.)  is  a 
chart  showing  the  locations  of  source  and  receiver  ships,  selected  propagation  paths,  and 
wind  velocity.  The  second  figure  (A-2,  B-2,  etc.)  is  a chart  showing  the  locations  of  XBT  and 
thermistor  chain  measurements  used  to  determine  the  distribution  of  sound  speed  present 
during  the  acoustic  experiments  and  the  identification  of  the  ship  making  the  measurement^^ 
The  balance  of  the  figures  and  tables  in  the  appendices  are  organized  as  follows: 

Figure  3.  Plot  of  selected  sound-speed  profiles  from  the  surface  to  400  m taken  1 
along  the  track  of  the  source  ship.*  These  are  derived  from  the  XBT  and 
thermistor  chain  profiles  whose  locations  are  shown  in  figure  2.  These 
profiles  are  used  to  identify  any  unusual  changes  in  the  horizontal  distri- 
bution of  sound  speed  particularly  with  regard  to  vertical  profile  shape. 
These  plots  show  sound  speed  versus  depth  with  the  1 503  m/sec  isospeed 
abscissa  being  located  at  the  proper  distance  along  the  source  ship  track. 
The  area  containing  sound  speeds  higher  than  1 503  m/sec  is  shaded.  If  a 
sound-speed  profile  boundary  is  crossed  the  transition  sound-speed  profile 
shapes  are  shaded  darker.  The  number  is  the  time  in  local  standard  time. 

Figure  4.  Plot  of  thermistor  chain  temperature  measurements  at  10  selected  depths 
about  25  m apart  from  the  surface  to  242  m.  Abscissas  showing  time, 
distance  along  source  track,  and  acoustic  range  are  also  included.  These 
plots  are  used  to  reveal  any  important  horizontal  temperature  changes 
present  during  the  acoustic  experiments  that  might  influence  the 
experimental  measurements. 

Figure  5.  Plot  of  thermistor  chain  temperature  measurements  at  the  source  depth 
or  at  two  depths,  6 m apart,  bracketing  the  source  depth.  Format  and 
purpose  of  the  plots  are  the  same  as  for  figure  4. 


*ln  this  paper  only  computed  sound  speeds  are  reported.  The  computed  sound  speeds  are  obtained  from  A nderson 's 
sound-speed  equation  (Naval  Undersea  Research  and  Development  Center,  NUC  TP  243,  Sound  Speed  in  Seawater 
as  a Function  of  Realistic  Temperature-Salinity-Pressure  Domains,  by  E.  R.  Anderson,  August  1971  j.  Discussions  of 
sound-speed  distributions  present  during  the  propagation  toss  measurements  are  based  on  the  computed  sound  speeds. 
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Figure  6.  Plot  of  sound-speed  profiles  derived  from  XBT  and  thermistor  chain 

measurements.  These  profiles  were  made  at  identically  the  same  and  time 
and  are  used  to  give  a limited  evaluation  of  the  spatial  change  in  profile 
shape  present  during  the  propagation  loss  runs.  The  plot  format  is  the 
same  as  that  used  in  Fig.  3. 

The  following  figures  are  included  for  run  1 . Figure  7 is  also  included  for  runs  2 and 
3 and  Fig.  8 for  run  4: 

I 

Figure  7.  Expanded  sound-speed  profile  plots  derived  from  thermistor  chain 

measurements.  These  are  used  to  accurately  establish  the  position  of  i 

boundaries.  ! 

Figure  8.  Plot  of  thermistor  chain  measurements  for  1 0 selected  depths,  about  6 m 
apart,  to  delineate  the  nature  of  the  horizontal  temperature  change  in  the 
vicinity  of  the  boundary  crossings. 

The  following  tables  are  also  included  in  the  appendices; 

Table  1 . Tabulated  values  of  temperature  as  a function  of  standard  hydrographic 
cast  depths  for  all  XBT  and  thermistor  chain  measurements  used  in  the 
sound-speed  distribution  analysis.  Also  tabulated  are  the  isothermal  layer 
depth  (ILD),  temperature  (T)  of  the  ILD,  and  surface  layer  depth  (SLD). 

Table  2.  Tabulated  values  of  sound  speed  as  a function  of  standard  hydrographic 
cast  depths  and  time  of  day  to  400  m for  all  converted  XBT  and  therm- 
istor chain  temperature  measurements  used  in  the  analysis.  Also  tabulated 
are  the  surface  channel  depth  (SC),  depressed  channel  depths  (DC),  refrac- 
tive channel  depths  (RC),  and  depths  of  the  maxima  below  surface 
channels  and  depressed  channels  (MAX). 

Table  3.  Tabulated  values  of  average  sound  speed  at  standard  depths  from  the 
\ surface  to  1 500  m.  Also  included  are  the  number  of  observations  and  the 

j I depths  of  the  surface  channel,  depressed  channels,  refractive  channels, 

! sound-speed  maxima,  and  the  axis  of  minimum  sound  speed.  The  average 

I , values  are  obtained  from  thermistor  chain  measurements  (0-250  M),  XBT, 

I hydrographic  cast,  and  STD/SV  measurements  (300-400  m),  and  hydro- 

; j graphic  casts  and  STD/SV  measurements  (500-1 500  m).  These  are  the 

[ I recommended  sound  speeds  to  be  used  from  the  surface  to  1 500  m. 

! ^ Table  4.  Tabulated  values  of  the  average  temperature  for  each  thermistor  chain 

' sensor.  Shown  are  the  sensor  depth,  the  number  of  temperature  meas- 

' , urements,  the  minimum  and  maximum  recorded  temperature,  and  the 

mean  and  standard  deviation. 
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DISCUSSION 


RUN  1-14-15  February  1972  1822-0024  LST 

This  experiment  was  conducted  under  adverse  weather  conditions.  As  shown  in 
Fig.  A-1  the  DeSteiguer  drifted  about  8 nm  south  during  the  run,  resulting  in  propagation 
paths  that  were  not  in  the  plane  of  the  source  ship  track. 

The  plots  of  the  individual  sound-speed  profiles  shown  in  Fig.  A-3  indicate  that  a 
sound-speed  profile  boundary  was  crossed  between  1943  LST  and  2100  LST.  Figure  A-7 
shows  sound-speed  profiles  taken  every  10  min,  about  1.1  kyd  apart,  from  1900  LST  to 
2200  LST.  An  examination  of  these  profile  shapes  shows  that  a transition  from  a surface- 
channel  depressed-channel  profile  (profile  1)  to  a surface-channel-only  profile  (profile  3) 
occurred  over  a distance  of  about  6.3  kyd  between  1950  LST  and  2050  LST.  The  sound- 
speed  profiles  plotted  in  Fig.  A-6  also  show  the  existence  of  a boundary  between  the  sources 
and  receivers.  Figure  A-4,  the  plot  of  the  thermistor  chain  temperature  measurements  at 
selected  depths,  shows  that  a marked  surface-temperature  front  was  crossed  at  2014  LST. 
The  surface  sensor  measured  a temperature  change  of  0.9°C  (about  3.0  m/sec)  in  a distance 
of  approximately  2.1  kyd.  This  figure  also  suggests  that  the  frontal  surface  separating  the 
two  water  masses  extends  to  a depth  of  at  least  73  m.  Figure  A-8  is  a plot  of  the  20  therm- 
istor chain  sensors  located  from  the  surface  to  107  m.  The  vertical  dashed  line  traces  the 
frontal  surface  to  a depth  of  73  m. 

Figure  2 was  prepared  to  bring  out  the  details  of  the  vertical  temperature  structure 
along  the  source  track  from  the  surface  to  242  m.  The  plot  was  generated  using  thermistor 
chain  temperature  profiles  taken  at  5-min  intervals.  The  contour  interval  is  0.2°C.  The 
depths  of  all  even  0.2°C  temperature  intervals  from  8.4°C  to  1 5.4°C  were  computer  deter- 
mined and  plotted  using  linear  interpolation  between  sensors.  The  chart  was  then  hand 
contoured.  Note  that  the  highest  temperature  isotherm  present  along  the  entire  section  is 
13.8°C.  The  depth  of  this  isotherm  varied  from  73  to  79  m and  delineates  the  top  of  a uni- 
form mass  of  water  that  was  present  along  the  entire  experimental  track.  The  heavy  black 
line  is  the  position  of  the  frontal  surface  as  defined  in  figure  A-8.  The  vertical  lines  at  9.2 
and  1 5.5  kyd  show  the  position  of  the  sound-speed  profile  transition  (profile  2)  from  a 
surface  channel  depressed-channel  (profile  1)  to  a surface-channel-only  sound-speed  profile 
(profile  3).  Attention  is  called  to  the  temperature  stability  present  from  the  surface  to  about 
30  m in  the  profile  1 and  profile  3 volumes.  In  this  layer  the  temperature  variation  is  less 
than  0.2°C.  It  is  also  noted  that  the  surface  front  results  in  a change  of  sound  speed  of 
about  2.0  m/sec  in  a distance  of  0.7  kyd.  Also  shown  in  Fig.  2 is  the  source  depth  and  the 
five  receiver  depths.  The  positioning  of  the  sources  and  the  receivers  is  optimum  for  bringing 
out  any  effects  that  these  abrupt  changes  in  both  the  horizontal  and  vertical  distribution  of 
sound  speed  may  have  on  the  near-surface  propagation  of  acoustic  energy. 

Figure  3 is  a plot  of  the  three  average  sound-speed  profiles  tabulated  in  table  A-3. 

The  details  of  the  average  sound-speed  distribution  in  the  upper  200  meters  are  shown  in 
Fig.  4.  The  source  and  receiver  depths  are  also  shown.  Profile  1 is  characterized  by  a 23-m 
surface  channel  and  a 38-m  depressed  channel  with  the  minimum  sound  speed  at  SO  m, 
while  profile  3 is  characterized  by  a 30-m  surface  channel.  The  reader  is  reminded  that  the 
profiles  in  the  transition  volume,  as  represented  by  average  profile  2,  are  gradually  changing 
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; ; over  a range  of  6.3  kyd.  Thus,  profile  2 is  not  an  average  sound-speed  profile  in  the  same 

sense  as  profiles  1 and  3.  Over  the  entire  source  ship  track  there  also  was  a 70-m  refractive 
1 channel  centered  at  250  m.  j 

¥ 1 

j During  run  1 the  Lee  reported  1 6-  to  20-knot  winds,  5-  to  8-ft  waves,  and  1 0-  to  ! 

p 1 2-ft  swell,  and  the  DeSteiguer  reported  1 8-knot  winds,  3-ft  waves,  and  6-  to  1 0-ft  swell.  ! 

No  Waverider  buoy  measurements  were  obtained  during  this  run.  j 

RUN  2-15  February  1972  0141-0508  LST  | 

I 

This  run  began  1 hr  1 7 min  after  the  conclusion  of  run  1 and  may  be  considered  as 
a continuation  of  run  1 . This  experiment  was  conducted  under  the  same  adverse  weather 
conditions  that  prevailed  during  run  1 . As  shown  in  Fig.  B-1  the  DeSteiguer  drifted  4 nm 
I . south-southwest.  As  the  run  progressed,  it  became  apparent  that  the  run  could  not  be  closed 

I due  to  the  rapid  southerly  drift  of  the  DeSteiguer,  and  a course  change  of  57  deg  was  exe- 

1 cuted  between  0355  LST  and  0405  LST.  This  resulted  in  near-parallel  tracks  with  a very 

i slow  rate  of  closure.  At  0508  LST  the  run  was  terminated  at  an  acoustic  range  of  1 0.7  kyd. 

I Because  of  the  resulting  geometry  of  the  experiment,  no  measurements  were  made  along 

any  of  the  propagation  paths. 

1 . i I 


Figure  B-6  shows  that  the  sound-speed  profile  boundary  volume,  crossed  during 
run  1 , was  between  the  source  and  receivers  at  0200  LST  and  0400  LST.  The  individual 
sound-speed  profiles  shown  in  Fig.  B-3  suggest  that  the  southeastern  edge  of  the  profile  2 
volume  crossed  during  run  1 was  recrossed  between  0400  LST  and  0420  LST.  However, 
neither  the  plot  of  1 0-min  sound-speed  profiles  shown  in  Fig.  B-7  nor  the  plot  of  the  therm- 
istor chain  temperature  measurements  in  Fig.  B-4  clearly  support  the  recrossing.  Conse- 
quently, it  was  concluded  that  the  sources  remained  in  the  profile  3 volume  and  the  receivers 
in  the  profile  1 volume,  with  the  profile  2 volume  between  them,  during  the  entire  experi- 
mental run.  The  extrapolated  location  of  the  sound-speed  profile  boundaries  is  shown  in 
Fig.  B-1  as  a dash-dot  line. 

Figure  5 is  a plot  of  the  two  average  sound-speed  profiles  tabulated  in  Table  B-3.  The 
details  of  the  average  sound-speed  distribution  in  the  upper  200  m are  shown  in  Fig.  4.  Pro- 
file 1 is  derived  from  the  two  XBT  measurements  made  by  the  DeSteiguer,  and  profile  3 is 
derived  from  the  thermistor  chain  measurements  made  by  the  Lee.  Profile  1 is  characterized 
by  a 40-m  surface  channel  and  a 36-m  depressed  channel  with  the  minimum  sound  speed  at 
60  m,  while  profile  3 is  characterized  by  a 30-m  surface  channel.  In  addition,  a 90-m  refrac- 
tive channel  was  observed  centered  at  250  m.  Since  no  measurements  were  made  in  the  pro- 
file 2 volume,  the  sound-speed  profile  2 values  tabulated  from  run  1 in  Table  A-3  should  be 
used. 


SOUND  SPEED.  MrSEC 


Figures.  Station  2,  run  2.  Average  sound-speed  profiles. 


The  Lee  reported  1 7-  to  20-knot  winds,  6-  to  7-ft  waves,  and  10-ft  swell.  The 
DeSteiguer  reported  1 8-  to  20-knot  winds,  3-  to  4-ft  waves,  and  8-  to  1 2-ft  swell.  As  a 
consequence  of  the  adverse  weather  conditions  no  Waverider  buoy  measurements  were 
obtained. 

RUN  3 - 1 S February  1 972  1 328-1940  LST 

Run  3 began  about  1 2 nm  south  of  run  2 and  was  conducted  under  the  same  adverse 
weather  conditions  that  prevailed  during  runs  1 and  2.  As  shown  in  Fig.  C-1  the  source 
ship’s  track  was  southerly,  the  same  direction  as  the  drift  of  the  receiving  ship.  Consequently, 
the  propagation  paths  closely  coincide  with  the  track  of  the  source  ship  and  the  plane  of  the 
source  ship’s  measurements. 

The  individual  profiles  plotted  in  Fig.  C-3  suggest  that  a sound-speed  profile  bound- 
ary was  crossed  between  1 520  LST  and  1 540  LST  and  recrossed  between  1 700  LST  and 
1720  LST.  An  examination  of  the  1 0-min-interval  profiles.  Fig.  C-7,  suggests  that  the 
crossings  occurred  about  1 531  LST  and  1722  LST.  This  appears  to  be  a southern  extension 
of  one  of  the  boundaries  crossed  during  run  1 . Profile  2 is  probably  the  same  transition  pro- 
file crossed  during  run  1 . This  profile  gradually  changes  with  decreasing  latitude  into  profile 
2A.  Figure  6 contains  a plot  of  average  sound-speed  profile  2.  The  details  of  the  average 
sound-speed  distribution  in  the  upper  200  m are  shown  in  Fig.  4.  There  is  a high  likelihood 
that  profile  3 is  in  the  same  water  mass  as  profile  3 of  runs  1 and  2.  All  three  average  sound- 
speed  profiles  are  characterized  by  30-m  surface  channels,  with  profiles  2 and  2A  having 


SOUND  SOEED.  M/SEC 

Figure  6.  Station  2,  run  3.  Average  sound-speed  profiles. 
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minor  depressed  channels  centered  at  68  m and  50  m,  respectively.  Profile  3 has  a 70-m 
refractive  channel  with  the  minimum  sound  speed  at  250  m. 

During  this  run  the  Lee  reported  20-  to  22-knot  winds,  5-  to  7-ft  waves,  and  10-ft 
swell,  and  the  DeSteiguer  reported  1 7-  to  20-knot  winds,  3-  to  4-ft  waves,  and  8-  to  lO-ft 
swell.  No  Waverider  buoy  measurements  were  obtained  during  this  run. 

RUN  4 - 15-16  February  1972  2031-0052  LST 

Run  4 began  51  minutes  after  the  completion  of  run  3.  Run  4 was  conducted  under 
the  same  adverse  weather  conditions  that  prevailed  during  the  other  station  2 runs.  As 
shown  in  Fig.  D-1  the  DeSteiguer  drifted  south  about  2 nm.  The  propagation  paths  were  not 
in  the  same  plane  as  the  source  ship’s  track. 

An  examination  of  the  individual  profiles  plotted  in  Fig.  D-3  shows  that  the  track  of 
the  source  ship  was  in  a uniform  water  mass  containing  a sound-speed  profile  characterized 
by  a surface  channel  and  a depressed  channel.  These  observations  coupled  with  those  made 
during  the  other  station  2 runs  suggest  that  the  source  ship  track  was  west  of  a southerly 
extension  of  the  profile  2 and  2A  sound-speed  volumes  crossed  during  runs  1 and  3.  Although 
no  measurements  were  made  by  the  receiver  ship,  it  appears  that  it  remained  in  the  run  3 
sound-speed  profile  2 water  volume  during  the  entire  run.  Attention  is  called  to  Fig.  D-8, 
which  shows  the  temperature  stability  present  in  the  surface  channel  and  in  the  depressed 
channel.  Figure  7 contains  a plot  of  average  sound-speed  profile  4,  and  the  details  of  the 


Figure  7.  Station  2,  run  4.  Average  sound-speed  profile. 
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average  sound-speed  distribution  in  the  upper  200  m are  shown  in  Fig.  4.  The  average  sound- 
speed  profile  at  the  source  is  characterized  by  a 39-m  surface  channel  and  a 20-ni  depressed 
channel  with  the  minimum  sound  speed  at  60  m.  Since  the  receivers  are  in  a different  sound- 
speed  profile  volume  than  the  source,  profile  4 should  be  used  in  conjunction  with  profiles 
2 and  2A  of  run  3 in  any  acoustic  study  or  application. 

During  this  run  the  Lee  reported  20-knot  winds,  5-ft  waves,  and  10-ft  swell.  The 
DeSteiguer  reported  1 5-  to  20-knot  winds,  4-ft  waves,  and  8-ft  swell.  As  a consequence  of 
the  adverse  weather  conditions  no  Waverider  buoy  measurements  were  obtained. 
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SUMMARY 


Four  CW  propagation  loss  runs  were  made  at  station  2.  These  runs  were  made  over 
a period  of  30  1/2  hours  from  14  February  1 822  LST  to  16  February  0052  LST.  Oceano- 
graphic measurements  made  in  this  area  during  these  experiments  showed  the  experimental 
area  contained  three  water  masses,  each  being  characterized  by  a unique  sound-speed  profile. 
These  water  masses  were  separated  by  a transitional  water  mass  (see  Fig.  8).  The  water  mass 
boundaries  were  involved  in  all  of  the  propagation  loss  runs.  At  the  start  of  runs  1 and  2 
both  the  receivers  and  sources  were  in  a water  volume  containing  profiles  1 and  2, 
respectively.  As  the  runs  progressed,  the  sources  were  towed  through  a second  water  volume 
and  into  a third  volume,  while  the  receivers  remained  in  the  first  water  volume.  In  the  case 
of  run  1 , the  transition  zone  (profile  2)  separating  the  profile  1 and  profile  3 water  volumes 
was  characterized  by  a marked  temperature  frontal  surface  extending  from  the  surface  to 
73  m.  This  feature  was  very  well  defined  by  the  temperature  measurements  that  were  made 
while  the  propagation  loss  measurements  were  being  recorded.  Accompanying  this  temper- 
ature discontinuity  was  an  abrupt  2.8-m/sec  increase  in  sound  speed  in  the  surface  channel. 
The  boundaries  separating  the  run  3 sound-speed  profiles  were  not  as  well  defined  as  the 
boundary  encountered  during  run  1.  In  addition,  during  run  3,  all  three  profiles  were  char- 
acterized by  30-m  surface  channels  with  very  little  differ  nee  between  the  water  volumes  in 
the  absolute  value  of  sound  speed.  Thus,  despite  the  presence  of  three  different  profile 
shapes  there  was  a continuous  3()-m  surface  channel  present  during  the  entire  run.  During 
run  2 and  run  4 the  sources  and  receivers  were  in  different  sound-speed  profile  volumes 
during  the  entire  run. 

In  addition,  all  four  runs  were  made  under  adverse  weather  conditions.  Wind  speeds, 
varying  from  1 5 to  22-knots,  produced  3-  to  8-ft  wind  waves,  which  were  accompanied  by 
a 6-  to  1 0-ft  swell.  No  Waverider  buoy  measurements  were  obtained  during  station  2. 


13 


Figure  A-l . Station  2,  run  I . Location  of  source  and  receiving  ships,  1900,  2200,  and  0024  LST  propagation 
paths  (~),  and  wind  velocity  ( 10-knot  east  wind,  1 bar  = S knots). 


X1822 


Figure  A-2.  Station  2,  run  1 . Location  of  XBT  (•)  and  thermistor  chain  (X)  measurements.  The  letter  following  the  XBT 
number  denotes  the  ship  which  took  the  measurement  (L:  Lee,  D:  DeSteiguer).  Times  shown  are  LST. 


Figure  A-3.  Station  2,  run  1 . Sound-speed  profiles  along  track  of  source  ship  derived  from  XBT  and 
thermistor  chain  data.  Source  depth  (*),  receiver  depth  (+). 


Figure  A-7.  Station  2,  run  1 . F,xpanded  sound-speed  profile  plot. 


Table  A-1 . Temperature  Profiles  (“C), 

Station  2 Run  1 (14-15  February  1972  1822-0024  LST). 

XBT  MEASUREMENTS 


Depth, 

m 

103L 

1840 

105L 

1920 

106L 

1943 

107L 

2000 

109L 

2025 

lllL 

2044 

112L 

2100 

113L 

2120 

114L 

2140 

0 

14.7 

14.5 

14.7 

14.6 

15.4 

15.5 

15.5 

15.6 

15.6 

10 

14.7 

14.5 

14.6 

14.6 

15.4 

15.5 

15.5 

15.6 

15.6 

20 

14.7 

14.5 

14.6 

14.6 

15.4 

15.5 

15.5 

15.6 

15.6 

30 

14.2 

14.5 

14.5 

14.6 

14.8 

15.3 

15.3 

15.6 

15.6 

50 

13.9 

14.0 

14.0 

14.1 

14.3 

14.7 

14.9 

14.8 

14.8 

75 

13.9 

13.8 

13.9 

13.9 

13.9 

13.9 

14.3 

14.1 

14.0 

100 

12.3 

12.3 

11.9 

12.0 

11.9 

12.4 

12.6 

12.1 

12.4 

125 

11.4 

11.3 

11.2 

11.4 

10.9 

11.2 

11.4 

11.2 

11.2 

150 

10.4 

10.1 

10.2 

10.7 

10.5 

10.4 

10.6 

10.5 

10.5 

200 

9.5 

9.0 

9.3 

9.5 

9.2 

9.4 

9.4 

9.4 

9.4 

250 

8.3 

8.1 

8.3 

8.4 

8.2 

8.2 

8.3 

8.3 

8.4 

300 

8.2 

7.7 

8.1 

8.0 

8.2 

8.1 

8.0 

8.1 

8.2 

400 

7.3 

7.6 

7.5 

7.4 

7.2 

ILD 

26 

30 

28 

34 

28 

28 

28 

32 

44 

T 

14.7 

14.5 

14.6 

14.6 

15.4 

15.5 

15.5 

15.6 

15.6 

SLD 

80 

82 

75 

80 

78 

28 

66 

80 

89 

Depth, 

115L 

117L 

118L 

119L 

120L 

121L 

122L 

72D 

73D 

74D 

m 

2200 

2240 

23C0 

2320 

2340 

0000 

0020 

1830 

2200 

0000 

0 

15.5 

15.5 

15.5 

15.5 

15.6 

15.4 

15.4 

14.4 

14.3 

14.4 

10 

15.5 

15.5 

15.5 

15.5 

15.6 

15.4 

15.4 

14.4 

14.3 

14.4 

20 

15.5 

15.5 

15.5 

15.5 

15.6 

15.4 

15.4 

14.4 

14.3 

14.4 

30 

15.5 

15.5 

15.5 

15.5 

15.6 

15.4 

15.4 

14.4 

14.3 

14.4 

50 

14.7 

14.8 

15.1 

14.8 

15.2 

15.4 

15.1 

13.7 

13.8 

13.8 

75 

14.0 

14.4 

14.3 

14.5 

14.5 

14.1 

14.0 

13.7 

13.6 

13.8 

100 

12.0 

12.4 

12.4 

12.4 

12.7 

12.4 

12.3 

11.8 

12.5 

12.2 

125 

10.8 

11.2 

11.0 

11.1 

11.4 

11.3 

11.1 

11.0 

11.3 

11.2 

150 

10.2 

10.7 

10.2 

10.2 

10.5 

10.7 

10.6 

10.1 

10.1 

10.0 

200 

9.1 

9.5 

9.2 

9.2 

9.4 

9.4 

9.2 

9.2 

9.0 

8.7 

250 

8.2 

8.3 

8.3 

8.4 

8.5 

8.5 

8.3 

8.0 

8.1 

8.4 

300 

8.1 

8.2 

8.0 

8.0 

7.8 

8.3 

8.1 

7.8 

8.0 

8.5 

400 

6.8 

7.1 

7.1 

7.4 

7.4 

7.6 

7.1 

7.0 

6.8 

7.0 

ILD 

38 

34 

35 

35 

40 

50 

40 

32 

35 

45 

T 

15.5 

15.5 

15.5 

15.5 

15.6 

15.4 

15.4 

14.4 

14.3 

14.4 

SLD 

80 

90 

58 

65 

60 

50 

45 

82 

86 

85 

24 


Table  A-1,  continued. 


THERMISTOR  CHAIN  MEASUREMENTS 


Depth, 

m 

1822 

1900 

1910 

1920 

1930 

1940 

1950 

2000 

2010 

2020 

2030 

0 

14.7 

14.7 

14.6 

14.6 

14.6 

14.6 

14.6 

14.6 

14.6 

15.2 

15.5 

10 

14.7 

14.6 

14.6 

14.6 

14.6 

14.6 

14.5 

14.6 

14.6 

15.2 

15.5 

20 

14.7 

14.6 

14.6 

14.6 

14.6 

14.5 

14.6 

14.5 

14.5 

15.0 

15.5 

30 

14.5 

14.6 

14.5 

14.4 

14.3 

14.5 

14.1 

14.4 

14.5 

14.6 

14.7 

50 

13.9 

14.0 

14.0 

13.9 

13.9 

13.9 

13.9 

14.0 

14.2 

14.0 

14.1 

75 

13.9 

13.9 

13.8 

13.9 

13.7 

13.8 

13.8 

13.9 

13.9 

13.8 

13.8 

100 

12.0 

12.4 

12.2 

12.2 

11.9 

11.8 

12.0 

11.9 

11.8 

11.8 

12.0 

125 

11.2 

11.6 

11.5 

11.3 

11.1 

11.1 

11.2 

11.3 

10.8 

10.8 

11.1 

150 

10.3 

10.6 

10.5 

10.2 

10.2 

10.1 

10.3 

10.5 

10.3 

10.3 

10.4 

200 

9.4 

9.3 

9.2 

9.1 

9.2 

9.3 

9.2 

9.3 

9.3 

9.2 

9.3 

ILD 

28 

28 

28 

23 

23 

28 

23 

28 

11 

17 

23 

T 

14.7 

14.6 

14.6 

14.6 

14.6 

14.6 

14.6 

14.5 

14.6 

15.2 

15.5 

SLD 

79 

79 

79 

79 

79 

73 

79 

73 

79 

73 

79 

Depth, 

m 

2040 

2050 

2100 

2110 

2120 

2130 

2140 

2150 

2200 

2220 

0024 

0 

15.5 

15.5 

15.5 

15.5 

15.6 

15.5 

15.6 

15.5 

15.5 

15.5 

15.4 

10 

15.5 

15.5 

15.6 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.4 

20 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.6 

15.5 

15.5 

15.5 

15.4 

30 

15.3 

15.4 

15.4 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.4 

50 

14.5 

14.7 

14.7 

14.8 

14.6 

14.6 

14.8 

14.7 

14.5 

14.7 

14.9 

75 

13.8 

14.0 

14.1 

13.9 

13.9 

13.8 

13.9 

14.1 

14.0 

14.1 

13.9 

100 

12.0 

12.7 

12.5 

12.5 

11.8 

12.0 

12.2 

12.4 

11.9 

12.1 

12.2 

125 

11.0 

11.2 

11.4 

11.2 

11.0 

11.2 

11.2 

11.3 

10.8 

10.9 

Il.O 

150 

10.4 

10.4 

10.5 

10.4 

10.3 

10.3 

10.4 

10.4 

10.2 

10.2 

10.4 

200 

9.3 

9.3 

9.4 

9.3 

9.3 

9.3 

9.2 

9.3 

9.2 

9.1 

9.2 

ILD 

23 

23 

28 

28 

28 

34 

39 

39 

28 

34 

39 

T 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.4 

SLD 

79 

62 

62 

79 

73 

34 

85 

79 

79 

79 

39 

25 
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Table  A-2.  Computed  Sound-Speed  Profiles  fm/sec), 
Station  2 Run  1 (14-15  February  1972  1822-0024  LST). 


XBT  MEASUREMENTS 


Depth, 

103L 

107L 

109L 

lllL 

112L 

m 

1840 

mm 

2025 

2041 

2100 

0 

1504.3 

1503.7 

1504.3 

1504.0 

1506.6 

1506.9 

1506.9 

10 

04.5 

03.9 

04.2 

04.2 

06.8 

07.1 

07.1 

20 

04.7 

04.0 

04.3 

04.3 

06.9 

07.2 

07.2 

30 

03.2 

04.2 

04.2 

04.5 

05.2 

06.8 

06.8 

50 

02.5 

02.9 

02.9 

03.2 

03.9 

05.2 

05.8 

75 

02.9 

02.6 

02.9 

02.9 

02.9 

02.9 

04.2 

100 

1497.9 

1497.9 

1496.5 

1496.8 

1496.8 

1498.2 

1498.9 

125 

95.3 

95.0 

94.6 

95.3 

96.3 

96.4 

95.3 

150 

92.3 

91.3 

91.6 

93.4 

92.7 

92.3 

93.0 

200 

90.1 

88.4 

89.4 

90.1 

89.1 

89.8 

89.8 

250 

86.7 

86.0 

86.7 

87.1 

86.3 

86.3 

86.7 

300 

87.3 

85.4 

86.9 

86.5 

87.3 

87.9 

86.5 

400 

85.7 

86.9 

86.5 

SC 

26 

30 

28 

34 

28 

28 

28 

DC 

50 

65 

60 

MAX 

80 

82 

75 

RC 

250 

280 

275 

280 

250 

260 

275 

MAX 

340 

340 

340 

Depth, 

113L 

114L 

115L 

117L 

118L 

119L 

120L 

m 

2120 

2140 

2200 

2240 

2300 

2320 

2340 

0 

1507.2 

1507.2 

1506.9 

1506.9 

1506.9 

1506.9 

1507.2 

10 

07.4 

07.4 

07.1 

07.1 

07.1 

07.1 

07.4 

20 

07.6 

07.6 

07.2 

07.2 

07.2 

07.2 

07.6 

30 

07.7 

07.7 

07.4 

07.4 

07.4 

07.4 

07.7 

50 

05.5 

05.5 

05.2 

05.5 

06.5 

05.5 

06.8 

75 

03.6 

03.2 

03.2 

04.6 

04.2 

04.9 

04.9 

100 

1497.2 

1498.2 

1496.8 

1498.2 

1498.2 

1498.2 

1499.3 

125 

94.6 

94.6 

93.2 

94.6 

93.9 

94.3 

95.3 

130 

92.7 

92.7 

91.6 

93.4 

91.6 

91.6 

92.7 

200 

89.8 

89.8 

88.7 

90.1 

89.1 

89.1 

89.9 

250 

86.7 

87.1 

86.3 

86.7 

86.7 

87.1 

87.5 

300 

86.9 

87.3 

86.9 

87.3 

86.5 

86.5 

85.8 

400 

86.1 

85.3 

83.7 

84.9 

84.9 

86.1 

86.1 

SC 

32 

44 

38 

34 

35 

35 

40 

RC 

275 

265 

240 

260 

250 

340 

MAX 

340 

310 

300 

310 

280 

I 

j 
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Table  A-2,  continued. 


Depth, 

m 

I21L 

0000 

122L 

0020 

72D 

1830 

73D 

2200 

74D 

0000 

0 

1506.6 

1506.6 

1503.4 

1503.0 

1503.4 

10 

06.8 

06.8 

03.5 

03.2 

03.5 

20 

06.6 

06.9 

03.7 

03.4 

03.7 

30 

07.1 

07.1 

03.9 

03.5 

03.9 

50 

07.4 

06.5 

01.9 

02.2 

02.2 

75 

03.6 

03.2 

02.2 

01.9 

02.6 

100 

1498.2 

1497.9 

1496.1 

149P..6 

1497.5 

125 

95.0 

94.3 

93.9 

i’j.O 

94.6 

150 

93.4 

93.0 

91.3 

91.3 

90.9 

200 

89.8 

89.1 

89.1 

88.4 

87.3 

250 

87.5 

86.7 

85.6 

86.0 

87.1 

300 

87.7 

86.9 

85.8 

86.5 

88.5 

400 

86.9 

84.9 

84.5 

83.7 

84.5 

SC 

50 

40 

32 

35 

45 

DC 

60 

65 

65 

MAX 

82 

86 

85 

RC 

260 

260 

240 

225 

MAX 

325 

310 

300 

300 

THERMISTOR  CHAIN  MEASUREMENTS 

Depth, 

m 

1822 

1900 

1910 

1920 

1930 

1940 

1950 

2000 

0 

1504.4 

1504.2 

1503.9 

1504.0 

1503.9 

1504.0 

1503.9 

1503.7 

10 

04.6 

04.3 

04.1 

04.0 

04.2 

04.0 

03.9 

04.2 

20 

04.7 

04.3 

04.3 

04.2 

04.4 

04.1 

04.4 

04.1 

30 

04.3 

04.6 

04.3 

03.8 

03.4 

04.0 

02.7 

04.0 

50 

02.6 

02.8 

02.7 

02.6 

02.5 

02.6 

02.4 

02.9 

75 

03.0 

03.0 

02.7 

02.9 

02.3 

02.6 

02.7 

02.8 

100 

1496.7 

1498.2 

1497.4 

1497.4 

1496.4 

1496.3 

1496.7 

1496.6 

125 

94.7 

95.9 

95.6 

95.1 

94.4 

94.4 

94.7 

95.0 

150 

91.8 

92.9 

92.8 

91.6 

91.4 

91.3 

91.8 

92.7 

200 

89.6 

89.5 

89.2 

88.8 

88.9 

89.2 

89.1 

89.5 

SC 

28 

30 

30 

23 

23 

28 

23 

10 

DC 

55 

55 

60 

60 

50 

55 

50 

60 

MAX 

79 

79 

79 

79 

68 

73 

79 

73 

27 


Table  A-2,  continued. 

Depth, 


m 

2010 

2020 

2030 

2040 

2050 

2100 

2110 

2120 

0 

1503.9 

1506.0 

1506.8 

1507.0 

1506.9 

1506.9 

1507.0 

1507.1 

10 

04.1 

06.1 

06.9 

07.0 

07.2 

07.2 

07.2 

07.2 

20 

03.9 

05.5 

07.3 

07.2 

07.3 

07.3 

07.2 

07.3 

30 

04.3 

04.5 

04.8 

06.7 

06.9 

06.9 

07.5 

07.4 

50 

03.4 

03.0 

03.2 

04.4 

05.2 

05.3 

05.3 

05.0 

75 

02.8 

02.5 

02.7 

02.7 

03.1 

03.7 

03.0 

02.8 

100 

1496.3 

1496.0 

1496.8 

1496.8 

1499.1 

1498.5 

1498.6 

1498.3 

125 

93.2 

93.3 

94.3 

93.9 

94.5 

95.2 

94.6 

94.0 

150 

91.9 

92.1 

92.5 

92.3 

92.2 

92.7 

92.3 

91.8 

200 

89.6 

89.1 

89.3 

89.4 

89.6 

89.9 

89.5 

89.3 

SC 

11 

17 

23 

23 

23 

28 

30 

30 

DC  20 

MAX  34 

Depth, 


m 

2130 

2140 

2150 

2200 

2220 

0024 

0 

1507.0 

1507.1 

1507.0 

1506.9 

1506.9 

1506.7 

10 

07.2 

07.1 

07.2 

07.2 

07.0 

06.8 

20 

07.2 

07.4 

07.3 

07.3 

07.2 

07.0 

30 

07.5 

07.5 

07.5 

07.4 

07.4 

07.0 

50 

04.9 

05.3 

05.3 

04.6 

05.2 

06.0 

75 

02.7 

03.0 

03.6 

03.4 

03.4 

03.2 

i 

100 

1498.7 

1497.6 

1498.2 

1496.6 

1497.1 

1497.4 

125 

94.5 

94.5 

94.9 

93.4 

93.5 

93.8 

150 

91.9 

92.2 

92.4 

91.7 

91.6 

92.5 

200 

89.6 

89.1 

89.5 

89.0 

88.9 

88.9 

SC 

34 

39 

39 

30 

34 

39 

Table  A-3.  Average  Sound-Speed  Profile  (m/sec). 

Station  2 Run  1 (14-15  February  1972  1822-0024  LST). 

Depth,  Profile  1 1822-1951  Profile  2 1951-2049  Profile  3 2049-0024 


mn  CanC  an^  o 


0 

540 

1504.09 

0.20 

351 

1505.45 

1.35 

1296 

1506.86 

0.16 

10 

540 

04.24 

0.20 

351 

05.60 

1.36 

1296 

07.05 

0.16 

20 

540 

04.37 

0.20 

351 

05.67 

1.36 

1296 

07.18 

0.16 

30 

540 

03.93 

0.39 

351 

04.94 

1.04 

1296 

07.29 

0.32 

50 

540 

02.61 

0.14 

351 

03.30 

0.76 

1296 

05.44 

0.43 

75 

540 

02.76 

0.20 

351 

02.66 

0.17 

1296 

03.37 

0.54 

100 

2187 

1497.36 

0.92 

125 

2187 

94.18 

0.67 

150 

2187 

91.97 

0.45 

200 

2187 

89.25 

0.46 

250 

2187 

86.33 

0.38 

300 

19 

86.84 

0.73 

400 

15 

85.36 

1.06 

500 

2 

84.12 

2.13 

600 

2 

83.47 

0.71 

800 

2 

82.60 

0.73 

1000 

2 

83.03 

0.36 

1200 

2 

84.16 

0.39 

1500 

2 

86.39 

0.30 

23 

1504.40 

1505.70 

SC 

30 

1507.29 

sc 

50 

1502.61 

DC 

79 

1502.80 

MAX 

250 

1486.33 

1486.33 

1486.33 

RC 

! 300 

1486.84 

1486.84 

1486.84 

MAX 

800 

1482.60 

1482.60 

1482.60 

AXIS 

i 


Table  A-4.  Average  Thermistor  Chain  Temperatures, 

Station  2 Run  1 , Profile  1 (number  of  measurements  at  each  depth:  540). 


Depth, 

m 

Min 

Temperature,  °C 
Max 

Mean 

Standard 

Deviation 

0 

14.45 

14.72 

14.62 

6 

14.40 

14.72 

14.62 

11 

14.37 

14.72 

14.62 

0.061 

17 

14.42 

14.72 

14.61 

0.057 

23 

14.40 

14.72 

14.60 

0.062 

28 

14.10 

14.67 

14.50 

0.119 

34 

13.97 

14.52 

14.18 

0.130 

39 

13.90 

14.20 

14.04 

0.053 

45 

13.82 

14.07 

13.96 

0.045 

51 

13.72 

14.02 

13.92 

0.044 

56 

13.75 

14.02 

13.93 

0.051 

62 

13.75 

14.00 

13.93 

0.047 

68 

13.67 

13.97 

13.91 

0.047 

73 

13.62 

13.97 

13.87 

0.057 

79 

13.35 

13.95 

13.76 

0.128 

85 

12.62 

13.85 

13.32 

0.337 

90 

12.07 

13.47 

12.71 

0.332 

96 

11.92 

13.25 

12.40 

0.240 

101 

11.67 

12.45 

11.99 

0.180 

107 

11.62 

12.10 

11.80 

0.104 

113 

11.37 

11.87 

11.69 

0.078 

118 

11.02 

11.75 

11.52 

0.157 

124 

11.07 

11.67 

11.32 

0.152 

130 

10.80 

11.52 

11.13 

0.131 

135 

10.47 

11.22 

10.93 

0.147 

141 

10.27 

11.07 

10.70 

0.204 

147 

10.10 

10.90 

10.49 

0.194 

152 

9.90 

10.60 

10.22 

0.144 

158 

9.80 

10.37 

10.10 

0.134 

164 

9.72 

10.20 

9.99 

0.100 

169 

9.62 

10.07 

9.86 

0.094 

175 

9.42 

9.90 

9.71 

0.096 

180 

9.37 

9.77 

9.59 

0.077 

186 

9.27 

9.65 

9.52 

0.074 

192 

9.17 

9.62 

9.45 

0.102 

197 

9.02 

9.60 

9.34 

0.141 

203 

8.90 

9.55 

9.24 

0.148 

209 

8.85 

9.40 

9.13 

0.139 

214 

8.77 

9.27 

9.03 

0.134 

220 

8.62 

9.22 

8.93 

0.142 

226 

8.55 

9.12 

8.78 

0.158 

231 

8.37 

8.95 

8.58 

0.120 

237 

8.27 

8.72 

8.49 

0.105 

242 

8.15 

8.62 

8.37 

0.109 

30 


Table  A-4,  continued.  Profile  2 (number  of  measurements  at  each  depth;  351). 


i 


1 . 


I 

I 


Depth, 

m 

Min 

Temperature,  °C 
Max 

Mean 

Standard 

Deviation 

0 

14.45 

15.55 

15.04 

0.421 

6 

14.47 

15.57 

15.04 

0.423 

11 

14.45 

15.57 

15.04 

0.424 

17 

14.47 

15.52 

15.02 

0.420 

23 

14.42 

15.55 

14.99 

0.417 

28 

14.15 

15.50 

14.81 

0.348 

34 

14.02 

15.25 

14.56 

0.297 

39 

13.92 

15.00 

14.34 

0.257 

45 

13.87 

14.80 

14.22 

0.241 

51 

13.85 

14.72 

14.12 

0.228 

56 

13.85 

14.65 

14.05 

0.206 

62 

13.82 

14.55 

13.96 

0.147 

68 

13.77 

14.20 

13.90 

0.076 

73 

13.72 

14.02 

13.87 

0.044 

79 

12.87 

13.92 

13.71 

0.191 

85 

12.27 

13.67 

13.16 

0.305 

90 

11.77 

13.05 

12.56 

0.278 

96 

11.75 

12.80 

12.21 

0.219 

101 

11.30 

12.60 

11.86 

0.214 

107 

11.25 

12.25 

11.70 

0.232 

113 

11.20 

11.80 

11.51 

0.146 

118 

10.92 

11.62 

11.31 

0.153 

124 

10.77 

11.37 

11.04 

0.138 

130 

10.65 

11.07 

10.84 

0.091 

135 

10.47 

10.82 

10.68 

0.057 

141 

10.35 

10.75 

10.59 

0.071 

147 

10.27 

10.65 

10.50 

0.084 

152 

10.02 

10.47 

10.29 

0.094 

158 

9.90 

10.35 

10.22 

0.101 

164 

9.82 

10.30 

10.13 

0.106 

169 

9.67 

10.15 

9.94 

0.107 

175 

9.57 

9.95 

9.76 

0.080 

180 

9.50 

9.75 

9.64 

0.058 

186 

9.37 

9.70 

9.56 

0.049 

192 

9.32 

9.60 

9.48 

0.047 

197 

9.12 

9.52 

9.34 

0.068 

203 

9.02 

9.40 

9.23 

0.071 

209 

8.87 

9.27 

9.09 

0.092 

214 

8.82 

9.20 

8.97 

0.088 

220 

8.77 

9.05 

8.88 

0.048 

226 

8.52 

8.95 

8.79 

0.102 

231 

8.40 

8.95 

8.65 

0.148 

237 

8.30 

8.82 

8.54 

0.130 

242 

8.17 

8.65 

8.38 

0.116 

I 

i 

3 


31 


Table  A-4,  continued.  Profile  3 (number  of  measurements  at  each  depth:  1 296). 


Depth, 

m 

Min 

Temperature,  ‘’C 
Max 

Mean 

Standard 

Deviation 

0 

15.32 

15.60 

15.48 

0.050 

6 

15.32 

15.57 

15.49 

0.049 

11 

15.27 

15.60 

15.49 

0.050 

17 

15.25 

15.60 

15.47 

0.050 

23 

15.32 

15.60 

15.48 

0.049 

28 

15.27 

15.57 

15.47 

0.054 

34 

14.92 

15.55 

15.37 

0.101 

39 

14.72 

15.55 

15.13 

0.205 

45 

14.52 

15.32 

14.89 

0.162 

51 

14.27 

15.07 

14.75 

0.130 

56 

14.12 

14.97 

14.64 

0.166 

62 

14.02 

14.80 

14.44 

0.210 

68 

13.90 

14.60 

14.27 

0.196 

73 

13.67 

14.47 

14.09 

0.162 

79 

13.07 

14.20 

13.86 

0.201 

85 

12.65 

13.97 

13.35 

0.330 

90 

12.22 

13.62 

12.83 

0.256 

96 

11.97 

13.25 

12.58 

0.234 

101 

11.65 

12.77 

12.16 

0.232 

107 

11.42 

12.50 

11.85 

0.213 

113 

11.15 

12.10 

11.56 

0.159 

118 

10.90 

11.72 

11.29 

0.165 

124 

10.70 

11.45 

11.06 

0.148 

130 

10.57 

11.22 

10.85 

0.143 

135 

10.32 

11.05 

10.63 

0.134 

141 

10.22 

10.80 

10.49 

0.110 

147 

10.07 

10.62 

10.38 

0.109 

152 

9.87 

10.45 

10.19 

0.127 

158 

9.82 

10.37 

10.10 

0.128 

164 

9.67 

10.30 

9.99 

0.124 

169 

9.62 

10.15 

9.86 

0.112 

175 

9.47 

10.00 

9.73 

0.099 

180 

9.35 

9.90 

9.61 

0.115 

186 

9.22 

9.77 

9.50 

0.118 

192 

9.07 

9.65 

9.39 

0.114 

197 

8.90 

9.52 

9.27 

0.127 

203 

8.77 

9.37 

9.15 

0.124 

209 

8.77 

9.27 

9.01 

0.109 

214 

8.65 

9.10 

8.89 

0.084 

220 

8.47 

9.00 

8.78 

0.105 

226 

8.37 

8.95 

8.65 

0.115 

231 

8.22 

8.80 

8.51 

0.111 

237 

8.15 

8.72 

8.44 

0.107 

242 

8.12 

8.55 

8.33 

0.087 

32 
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APPENDIX  B 


STATION  2 RUN  2 

DETAILED  ENVIRONMENTAL  SUMMARY 


Location  of  source  and  receiver  ships,  0141  and  0508  LST  propagation 
nd  velocity  ( • — ^ 10-knot  east  wind,  1 bar  = 5 knots). 


TEMPERATURE. 


0 10  20 
DISTANCE  ALONG  SOURCE  TRACK,  kyd 

I I 1 1 > 

29.5  25  20  15  10.7 

ACOUSTIC  RANGE,  kyd 


Figure  B-4.  Station  2,  run  2.  Thermistor  chain  temperature  measurements  at  selected  depths.  Time  is  LST 


Figure  B-7.  Station  2,  run  2.  Expanded  sound-speed  profile  plot. 


Table  B-1.  Temperature  Profiles  (‘’C), 

Station  2 Run  2(15  February  1972  0141-0508  LST). 


XBT  MEASUREMENTS 


Depth, 

m 

125L 

0142 

127L 

0200 

128L 

0240 

129L 

0300 

130L 

0320 

131L 

0340 

0 

15.2 

15.1 

15.1 

15.0 

15.1 

15.3 

15.2 

10 

15.2 

15.1 

15.1 

15.0 

15.0 

15.3 

15.2 

20 

15.2 

15.1 

15.1 

15.0 

14.9 

15.3 

15.2 

30 

15.2 

15.1 

15.1 

14.9 

14.9 

15.3 

15.1 

50 

15.1 

15.1 

14.8 

14.8 

14.8 

15.0 

14.7 

75 

13.7 

14.3 

14.2 

14.2 

14.4 

13.7 

13.6 

100 

12.6 

12.5 

12.3 

12.1 

12.0 

12.6 

12.0 

125 

10.9 

11.4 

11.1 

11.0 

10.9 

11.4 

10.8 

150 

10.3 

10.3 

10.3 

10.2 

10.2 

10.5 

10.0 

200 

9.1 

9.1 

9.1 

9.1 

9.0 

9.3 

8.7 

250 

8.3 

8.3 

8.6 

8.3 

8.2 

8.0 

300 

8.3 

8.6 

8.6 

8.1 

8.7 

7.6 

400 

7.1 

7.2 

7.2 

7.1 

7.3 

7.2 

ILD 

40 

50 

45 

45 

0 

30 

20 

T 

15.2 

15.1 

15.1 

15.0 

15.1 

15.3 

15.2 

SLD 

40 

50 

45 

45 

54 

58 

45 

I 


Depth, 

m 

132L 

0400 

133L 

0420 

134L 

0440 

135L 

0500 

76D 

0200 

77D 

0400 

0 

15.3 

15.3 

15.3 

15.2 

14.4 

14.5 

10 

15.3 

15.3 

15.3 

15.2 

14.4 

14.5 

20 

15.3 

15.3 

15.3 

15.2 

14.4 

14.5 

30 

15.2 

15.3 

15.3 

15.2 

14.5 

14.5 

50 

15.1 

14.6 

14.7 

14.8 

13.9 

14.3 

75 

13.9 

13.9 

13.9 

14.1 

13.8 

13.8 

100 

12.2 

12.2 

12.2 

12.7 

12.3 

12.2 

125 

11.0 

10.9 

10.9 

11.4 

11.0 

10.6 

150 

10.1 

10.1 

10.2 

10.4 

10.1 

10.0 

200 

8.7 

8.9 

9.0 

9.2 

9.2 

8.7 

250 

8.2 

8.1 

8.4 

9.1 

8.5 

8.4 

300 

8.2 

8.5 

8.7 

8.3 

8.0 

8.4 

400 

7.2 

7.1 

7.0 

7.1 

7.4 

7.0 

ILD 

20 

30 

37 

35 

30 

48 

T 

15.3 

15.3 

15.3 

15.2 

14.4 

14.5 

SLD 

40 

36 

37 

35 

86 

82 

40 


J 


Table  B-2.  Computed  Sound-Speed  Profiles  (m/sec), 
Station  2 Run  2 (15  February  1972  0141-0508  LST). 


XBT  MEASUREMENTS 


Depth, 

125L 

126L 

127L 

128L 

129L 

130L 

131L 

m 

0240 

0340 

0 

1506.0 

1505.6 

1505.6 

1505.3 

1505.6 

1506.3 

1506.0 

10 

06.1 

05.8 

05.8 

05.5 

05.5 

06.4 

06.1 

20 

06.3 

06.0 

06.0 

05.6 

05.3 

06.6 

06.3 

30 

06.5 

06.1 

06.1 

05.5 

05.5 

06.8 

06.1 

50 

06.5 

06.5 

05.5 

05.5 

05.5 

06.2 

05.2 

75 

02.2 

04.2 

03.9 

03.9 

04.6 

02.2 

01.9 

100 

1498.9 

1498.6 

1497.9 

1497.2 

1496.8 

1498.9 

1496.8 

125 

93.6 

95.3 

94.3 

93.9 

93.6 

95.3 

93.2 

150 

92.0 

92.0 

92.0 

91.6 

91.6 

92.7 

90.9 

200 

88.7 

88.7 

88.7 

88.7 

88.4 

89.4 

87.3 

250 

86.7 

86.7 

87.8 

86.7 

86.3 

85.6 

300 

87.7 

88.9 

88.9 

86.9 

89.3 

85.0 

400 

84.9 

85.3 

85.3 

84.9 

85.7 

85.3 

SC 

40 

50 

45 

25 

0 

30 

20 

DC 

25 

MAX 

54 

RC 

260 

260 

278 

292 

265 

290 

MAX 

320 

300 

318 

320 

317 

337 

Depth, 

132L 

133L 

134L 

135L 

76D 

77D 

m 

0400 

0420 

0200 

0400 

0 

1506.3 

1506.3 

1506.3 

1506.0 

1503.4 

1503.7 

10 

06.4 

06.4 

06.4 

06.1 

03.5 

03.9 

20 

06.6 

06.6 

06.6 

06.3 

03.7 

04.0 

30 

06.5 

06.8 

06.8 

06.6 

04.2 

04.2 

50 

06.5 

04.8 

05.2 

05.5 

02.5 

03.9 

75 

02.9 

02.9 

02.9 

03.6 

02.6 

02.6 

100 

1497.5 

1497.5 

1497.5 

1499.3 

1497.9 

1497.5 

125 

93.9 

93.6 

93.6 

95.3 

93.9 

92.5 

150 

91.3 

91.3 

91.6 

92.3 

91.3 

90.0 

200 

87.3 

88.0 

88.4 

89.1 

89.1 

87.3 

250 

86.3 

86.0 

87.1 

89.7 

87.5 

87.1 

300 

87.3 

88.5 

89.3 

87.7 

86.5 

88.1 

400 

85.3 

84.9 

84.5 

84.9 

86.1 

84.5 

SC 

20 

30 

37 

35 

30 

48 

DC 

50 

60 

MAX 

86 

82 

RC 

280 

255 

230 

235 

235 

210 

MAX 

310 

275 

293 

250 

270 

234 

J 
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Table  B-3.  Average  Sound-Speed  Profile  (m/sec). 
Station  2 Run  2(15  February  1972  0941-0508  LST). 


r 


Depth, 

m 

n 

Profile  1 

C 

a 

n 

Profile  3 

C 

a 

0 

2 

1503.54 

0.23 

1251 

1505.83 

0'-.2 

10 

2 

03.69 

0.23 

1251 

05.99 

0.42 

20 

2 

03.85 

0.23 

1251 

06.12 

0.42 

30 

2 

04.19 

1251 

06.27 

0.42 

50 

2 

03.20 

0.93 

1251 

05.50 

0.53 

75 

2 

02.56 

1251 

01.75 

0.85 

100 

2 

1497.71 

0.25 

1251 

1497.71 

0.85 

125 

1251 

93.93 

0.57 

150 

1251 

91.45 

0.29 

200 

1251 

88.22 

0.43 

250 

1251 

86.90 

0.64 

300 

12 

87.86 

1.28 

400 

12 

85.11 

0.47 

500 

2 

84.12 

2.13 

600 

2 

83.47 

0.71 

800 

2 

82.60 

0.73 

1000 

2 

83.03 

0.36 

1200 

2 

84.16 

0.39 

1500 

2 

86.39 

0.30 

30 

1506.27 

SC 

40 

1504.34 

sc 

60 

1502.20 

DC 

85 

1502.70 

MAX 

250 

1486.90 

1486.90 

RC 

300 

1487.86 

1487.86 

MAX 

800 

1482.60 

1482.60 

AXIS 

Table  B-4.  Average  Thermistor  Chain  Temperatures, 
Station  2 Run  2 (number  of  measurements  at  each  depth:  1251). 


t 

! 

t 

i 


i 


t 

> 


Depth, 

m 

Min 

Temperature,  “C 
Max 

Mean 

Standard 

Deviation 

0 

14.90 

15.37 

15.16 

0.129 

6 

14.77 

15.40 

15.16 

0.129 

11 

14.87 

15.40 

15.16 

0.129 

17 

14.85 

15.40 

15.15 

23 

14.87 

15.37 

15.14 

28 

14.87 

15.37 

15.14 

0.128 

34 

14.87 

15.35 

15.10 

0.123 

39 

14.77 

15.35 

15.05 

0.115 

45 

14.42 

15.22 

14.90 

0.128 

51 

14.02 

15.07 

14.73 

0.162 

56 

14.02 

14.95 

14.60 

0.156 

62 

13.97 

14.72 

14.46 

0.161 

68 

13.82 

14.65 

14.23 

0.198 

73 

13.25 

14.42 

13.90 

0.245 

79 

12.92 

14.05 

13.53 

0.303 

85 

12.42 

13.80 

13.09 

0.300 

90 

12.15 

13.25 

12.72 

0.221 

96 

11.87 

13.00 

12.51 

0.200 

101 

11.57 

12.65 

12.17 

0.238 

107 

11.37 

12.42 

11.88 

0.228 

113 

11.07 

12.22 

11.58 

0.199 

118 

10.87 

11.95 

11.28 

0.185 

124 

10.65 

11.65 

11.04 

0.164 

130 

10.45 

11.37 

10.82 

0.157 

135 

10.22 

11.05 

10.58 

0.141 

141 

10.07 

10.80 

10.42 

0.124 

147 

10.00 

10.60 

10.27 

0.109 

152 

9.87 

10.40 

10.06 

0.084 

158 

9.72 

10.22 

9.94 

0.082 

164 

9.47 

10.07 

9.78 

0.111 

169 

9.32 

9.95 

9.60 

0.127 

175 

9.22 

9.82 

9.48 

0.121 

180 

9.10 

9.72 

9.36 

0.126 

186 

8.97 

9.62 

9.24 

0.115 

192 

8.87 

9.45 

9.13 

0.127 

197 

8.75 

9.30 

9.01 

0.120 

203 

8.60 

9.17 

8.91 

0.123 

209 

8.55 

9.05 

8.80 

0.122 

214 

8.40 

9.05 

8.70 

0.129 

220 

8.42 

8.95 

8.64 

0.116 

226 

8.37 

8.92 

8.61 

0.116 

231 

8.22 

8.82 

8.56 

0.113 

237 

8.17 

8.95 

8.52 

0.141 

242 

8.05 

9.05 

8.43 

0.171 

t 
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Figure  C-1 . Station  2,  run  3.  Location  of  source  and  receiver  ships,  1940  LST  propagation 
path  (~),  and  wind  velocity  10-knot  east  wind,  1 bar  = 5 knots). 


45 


Figure  C-3.  Station  2,  run  3.  Sound-speed  profiles  along  track  of  source  ship  derived  from 
XBT  and  thermistor  chain  data.  Source  depth  (*),  receiver  depth  (+). 


DEPTH.  M 


DISTANCE  ALONG  SOURCE  TRACK,  kyd 


Table  C-1.  Temperature  Profiles  (°C), 

Station  2 Run  3 (15  February  1972  1328-1940  LST). 


XBT  MEASUREMENTS 


Depth, 

m 

139L 

1340 

140L 

1400 

141L 

1420 

142L 

1440 

143L 

1502 

144L 

1520 

145L 

1540 

146L 

1600 

147L 

1620 

0 

15.3 

15.2 

15.2 

15.0 

15.1 

15.1 

15.2 

15.3 

15.3 

10 

15.3 

15.2 

15.2 

15.0 

15.0 

15.1 

15.1 

15.3 

15.3 

20 

15.3 

15.2 

15.2 

15.0 

15.0 

15.1 

15.1 

15.3 

15.3 

30 

15.3 

15.2 

15.2 

15.0 

15.0 

15.1 

15.1 

15.3 

15.2 

50 

14.7 

14.5 

14.6 

13.9 

14.7 

14.8 

14.9 

15.1 

15.2 

75 

14.1 

14.4 

14.1 

13.8 

13.9 

13.9 

13.9 

14.0 

14.5 

100 

12.6 

12.8 

12.8 

12.7 

12.6 

12.5 

12.8 

12.8 

13.1 

125 

11.0 

11.4 

11.3 

11.1 

11.0 

11.1 

11.1 

11.2 

11.5 

150 

10.1 

10.2 

10.3 

10.1 

10.2 

10.3 

10.3 

10.4 

10.6 

200 

9.7 

9.6 

9.7 

9.2 

9.1 

9.3 

9.1 

9.2 

9.2 

250 

8.3 

8.2 

8.4 

8.1 

8.2 

8.3 

8.2 

8.5 

300 

8.0 

7.8 

8.0 

7.8 

7.9 

8.0 

8.2 

8.4 

400 

7.1 

7.0 

7.1 

6.5 

7.3 

6.6 

6.8 

6.9 

ILD 

37 

38 

40 

39 

38 

47 

46 

40 

54 

T 

15.3 

15.2 

15.2 

15.0 

15.0 

15.1 

15.1 

15.3 

15.2 

SLD 

75 

90 

85 

92 

84 

82 

85 

40 

54 

Depth, 

148L 

149L 

150L 

I52L 

I53L 

154L 

156L 

157L 

82D 

84D 

m 

1640 

1700 

1720 

1740 

1800 

1820 

1900 

1920 

1400 

1800 

0 

15.3 

15.3 

15.2 

15.2 

15.2 

15.2 

15.4 

15.5 

14.9 

14.8 

10 

15.3 

15.3 

15.2 

15.2 

15.2 

15.2 

15.4 

15.5 

14.9 

14.8 

20 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.4 

15.5 

14.9 

14.8 

30 

15.2 

15.1 

15.2 

15.2 

15.2 

15.2 

15.4 

15.5 

14.8 

14.9 

50 

15.2 

14.9 

14.9 

14.9 

14.8 

14.7 

15.1 

15.2 

14.2 

14.1 

75 

14.1 

14.0 

14.1 

14.2 

14.1 

13.9 

14.3 

14.3 

14.0 

13.9 

100 

12.7 

12.9 

12.8 

12.9 

12.3 

12.1 

12.6 

12.6 

12.4 

12.5 

125 

11.0 

11.1 

10.9 

11.2 

10.8 

10.8 

11.4 

11.2 

10.7 

11.5 

150 

10.3 

10.3 

10.3 

10.1 

10.1 

9.9 

10.4 

10.4 

9.9 

10.3 

200 

9.0 

9.0 

8.9 

9.1 

9.0 

8.8 

9.2 

9.2 

9.2 

9.8 

250 

8.5 

8.5 

8.5 

8.6 

8.6 

8.5 

7.9 

8.4 

8.0 

8.4 

300 

8.3 

8.1 

8.0 

8.0 

7.8 

7.5 

7.9 

7.9 

7.7 

8.1 

400 

7.1 

7.1 

7.1 

7.2 

7.2 

6.6 

6.7 

6.8 

6.8 

ILD 

50 

10 

40 

40 

38 

40 

46 

38 

33 

45 

T 

15.2 

15.3 

15.2 

15.2 

15.2 

15.2 

15.4 

15.5 

14.8 

14.8 

SLD 

80 

45 

60 

62 

60 

70 

60 

60 

74 

81 

52 


Table  C-1 , continued. 


Depth, 

m 

1650 

1700 

1710 

1720 

1730 

1740 

1750 

1800 

1810 

0 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.2 

15.3 

15.2 

10 

15.1 

15.2 

15.1 

15.1 

15.2 

15.2 

15.1 

15.2 

15.2 

20 

15.1 

15.1 

15.1 

15.1 

15.1 

15.1 

15.1 

15.2 

15.2 

30 

15.1 

15.2 

15.1 

15.1 

15.1 

15.2 

15.1 

15.2 

15.2 

50 

14.9 

14.8 

14.9 

14.8 

14.8 

14.8 

14.7 

14.7 

14.6 

75 

13.9 

14.0 

14.1 

13.9 

13.8 

13.9 

14.0 

13.9 

14.0 

100 

12.4 

12.8 

12.8 

12.8 

12.7 

12.6 

12.4 

12.2 

12.2 

125 

10.8 

11.0 

10.8 

10.7 

10.7 

10.9 

10.9 

10.7 

10.7 

150 

10.2 

10.2 

10.2 

10.0 

10.1 

10.1 

10.1 

10.0 

9.9 

200 

8.9 

8.9 

9.0 

8.9 

8.9 

9.0 

9.1 

8.9 

8.8 

ILD 

45 

39 

45 

34 

34 

34 

34 

28 

34 

T 

15.1 

15.2 

15.1 

15.1 

15.2 

15.2 

15.2 

15.2 

15.2 

SLD 

45 

39 

45 

34 

56 

56 

56 

56 

56 

Depth, 

m 

1820 

1830 

1840 

1850 

1900 

1910 

1940 

0 

15.2 

15.3 

15.3 

15.3 

15.3 

15.4 

15.4 

10 

15.2 

15.2 

15.3 

15.3 

15.4 

15.4 

15.4 

20 

15.2 

15.2 

15.3 

15.3 

15.4 

15.4 

15.3 

30 

15.3 

15.2 

15.3 

15.3 

15.3 

15.4 

15.4 

50 

14.7 

14.7 

14.7 

14.8 

15.0 

15.0 

15.0 

75 

14.0 

14.2 

14.2 

13.9 

14.0 

14.0 

14.0 

100 

12.2 

12.7 

12.4 

12.2 

12.4 

12.5 

12.6 

125 

10.8 

11.2 

11.0 

11.8 

11.1 

11.2 

11.2 

150 

9.9 

10.1 

10.2 

10.1 

10.2 

10.3 

10.1 

200 

8.8 

8.9 

8.9 

8.9 

9.0 

9.0 

9.1 

ILD 

34 

34 

34 

34 

39 

34 

34 

T 

15.2 

15.2 

15.3 

15.3 

15.3 

15.4 

15.4 

SLD 

62 

68 

62 

68 

68 

62 

56 

I 


54 


Table  C-2.  Computed  Sound-Speed  Profiles  (m/sec), 
Station  2 Run  3 (15  February  1972  1328-1940  LST). 


XBT  MEASUREMENTS 


Depth, 

139L 

MOL 

MIL 

M2L 

M3L 

M4L 

M5L 

M6L 

m 

1340 

1400 

1420 

1440 

1502 

1520 

1540 

1600 

0 

1506.3 

1506.0 

1506.0 

1505.3 

1505.6 

1505.6 

1 506.0 

1506.3 

10 

06.4 

06.1 

06.1 

05.5 

05.5 

05.8 

05.8 

06.4 

20 

06.6 

06.3 

06.3 

05.6 

05.6 

06.0 

06.0 

06.6 

30 

06.8 

06.5 

06.5 

05.8 

05.8 

06.1 

06.1 

06.8 

50 

05.2 

04.5 

04.8 

02.5 

04.2 

05.5 

05.8 

06.5 

75 

03.6 

03.2 

03.6 

02.6 

02.9 

02.9 

02.9 

03.2 

100 

1498.9 

1499.6 

1499.6 

1499.3 

1498.9 

1498.6 

1499.6 

1499.6 

125 

93.9 

95.3 

95.0 

94.3 

93.9 

94.3 

94.3 

94.6 

150 

91.3 

91.6 

92.0 

91.3 

91.6 

92.0 

92.0 

92.3 

200 

90.8 

90.5 

90.8 

89.1 

88.7 

89.4 

88.7 

89.1 

250 

86.7 

86.3 

87.1 

86.0 

86.3 

86.7 

86.3 

87.5 

300 

86.5 

85.8 

86.5 

85.8 

86.2 

86.5 

87.3 

88.1 

400 

84.9 

84.5 

84.9 

82.4 

85.7 

82.9 

83.7 

84.1 

SC 

39 

37 

37 

40 

39 

47 

0 

40 

DC 

65 

55 

10 

70 

10 

MAX 

85 

92 

38 

83 

46 

RC 

270 

250 

240 

MAX 

300 

300 

300 

Depth, 

147L 

148L 

M9L 

MOL 

152L 

153L 

154L 

156L 

m 

1620 

1640 

1700 

1720 

1740 

1800 

1820 

1900 

0 

1506.3 

1506.3 

1506.3 

1506.0 

1506.0 

1506.0 

1506.0 

1506.6 

10 

06.4 

06.1 

06.4 

06.1 

06.1 

06.1 

06.1 

06.8 

20 

06.6 

06.3 

06.3 

06.3 

06.3 

06.3 

06.3 

06.9 

30 

06.5 

06.5 

06.1 

06.5 

06.5 

06.5 

06.5 

07.1 

50 

06.8 

06.5 

05.8 

05.8 

05.8 

05.5 

05.2 

06.5 

75 

04.9 

03.6 

03.2 

03.6 

03.9 

03.6 

02.9 

03.7 

100 

00.7 

1499.3 

00.0 

1499.6 

00.0 

1497.9 

1497.2 

1498.9 

125 

1495.7 

93.9 

1494.3 

93.6 

1494.6 

93.2 

93.2 

95.3 

150 

93.0 

92.0 

92.0 

92.0 

91.3 

91.3 

90.6 

92.3 

200 

89.1 

88.4 

88.4 

88.0 

88.7 

88.4 

87.6 

89.1 

250 

87.5 

87.5 

87.5 

87.8 

87.8 

87.5 

85.2 

300 

87.7 

86.9 

86.5 

86.5 

85.8 

84.6 

86.2 

400 

84.9 

84.9 

84.9 

85.3 

85.3 

82.9 

83.3 

SC 

20 

0 

10 

40 

40 

38 

40 

46 

DC 

30 

10 

50 

50 

50 

MAX 

54 

50 

62 

60 

60 

RC 

350 

350 

320 

285 

MAX 

300 

400 

360 

347 

55 


Table  C-2,  continued. 


Depth, 

m 

157L 

1920 

82D 

1400 

84D 

1800 

0 

1506.9 

1505.0 

1504.7 

10 

07.1 

04.8 

04.8 

20 

07.2 

05.0 

05.0 

30 

07.4 

05.2 

05.5 

50 

06.8 

03.5 

04.2 

IS 

04.2 

03.2 

02.9 

100 

1498.9 

1498.2 

1498.6 

125 

94.6 

92.9 

95.7 

150 

92.3 

90.6 

92.0 

200 

89.1 

89.1 

91.2 

250 

87.1 

85.6 

87.1 

300 

86.2 

85.4 

86.9 

400 

83.7 

83.7 

SC 

38 

0 

45 

DC 

43 

50 

60 

MAX 

60 

60 

80 

RC 

280 

350 

260 

MAX 

335 

400 

296 

THERMISTOR  CHAIN  MEASUREMENTS 


Depth, 

m 

1328 

1400 

1410 

1420 

1430 

1440 

1450 

1500 

0 

1506.0 

1505.8 

1506.0 

1506.0 

1505.5 

1505.5 

1505.4 

1505.2 

10 

06.1 

06.1 

06.2 

06.0 

05.6 

05.6 

05.3 

05.5 

20 

06.3 

05.8 

06.2 

05.9 

05.7 

05.5 

05.7 

05.5 

30 

06.3 

06.4 

06.4 

06.2 

06.0 

05.9 

05.8 

05.7 

50 

05.1 

04.1 

03.3 

03.2 

02.6 

02.4 

03.0 

03.7 

75 

03.3 

03.0 

02.9 

02.9 

02.7 

02.7 

02.6 

02.7 

100 

1499.2 

1499.8 

1499.2 

1499.0 

1499.1 

1499.7 

00.0 

1498.0 

125 

94.0 

95.0 

94.5 

93.9 

94.8 

94.7 

1495.3 

93.6 

150 

90.4 

91.2 

90.8 

91.2 

91.1 

91.4 

91.5 

91.1 

200 

90.1 

90.4 

90.1 

90.2 

89.8 

89.8 

90.0 

88.8 

SC 

39 

10 

30 

10 

30 

10 

0 

34 

DC 

20 

20 

20 

10 

MAX 

34 

34 

30 

34 

DC 

65 

62 

56 

50 

56 

68 

MAX 

79 

79 

79 

90 

85 

79 

56 


Table  C-2,  continued. 


Depth, 

m 

1510 

1520 

1530 

1540 

1550 

1600 

1610 

1620 

0 

1505.1 

1505.5 

1505.5 

1505.5 

1505.6 

1505.5 

1505.8 

1 506.0 

10 

05.5 

05.6 

05.9 

05.6 

05.7 

06.0 

05.8 

06.1 

20 

05.6 

05.9 

06.0 

05.7 

06.0 

05.9 

06.0 

06.2 

30 

05.8 

05.9 

06.1 

06.0 

06.1 

06.1 

06.2 

06.3 

50 

04.6 

04.9 

05.0 

05.4 

05.6 

05.4 

06.4 

06.2 

75 

03.0 

02.9 

02.8 

02.7 

02.7 

02.8 

03.5 

04.1 

100 

1499.0 

1498.4 

1498.3 

1499.1 

1498.6 

1499.0 

1499.9 

00.2 

125 

94.7 

94.3 

93.8 

94.1 

93.9 

94.0 

94.6 

1494.7 

150 

91.5 

91.8 

91.9 

91.8 

91.8 

91.8 

92.2 

92.3 

200 

88.8 

89.3 

89.5 

88.8 

89.0 

88.7 

88.4 

88.2 

SC 

39 

39 

39 

45 

45 

10 

51 

34 

DC 

20 

MAX 

39 

Depth, 

m 

1630 

1640 

1650 

1700 

1710 

1720 

1730 

1740 

0 

1505.9 

1506.0 

1505.8 

1505.9 

1505.8 

1505.8 

1505.9 

1505.9 

10 

05.9 

06.2 

05.9 

06.1 

05.9 

05.9 

06.0 

06.1 

20 

06.2 

06.1 

06.1 

06.2 

05.9 

06.0 

06.0 

06.1 

30 

06.3 

06.2 

06.2 

06.3 

06.1 

06.1 

06.3 

06.3 

50 

06.2 

05.9 

05.9 

05.4 

05.7 

05.5 

05.3 

05.5 

75 

03.3 

03.1 

03.0 

03.2 

03.4 

02.9 

02.7 

02.9 

100 

1498.7 

1498.9 

1498.3 

1499.5 

1499.7 

1499.5 

1499.1 

1499.0 

125 

93.8 

93.5 

93.4 

93.9 

93.3 

92.9 

92.9 

93.5 

150 

91.9 

91.5 

91.4 

91.6 

91.6 

91.1 

91.3 

91.1 

200 

88.2 

88.0 

88.1 

88.1 

88.3 

87.9 

87.8 

88.5 

SC 

39 

10 

45 

39 

45 

34 

34 

34 

DC 

20 

45 

45 

MAX 

39 

56 

56 

I ' 

I 1 

I' 


t 

i 

i 


t ■ 


Table  C-2,  continued. 


Depth, 

m 

1750 

1800 

1810 

1820 

1830 

1840 

1850 

0 

1506.0 

1506.1 

1506.0 

1506.0 

1506.1 

1506.2 

1506.3 

10 

05.9 

06.2 

06.2 

06.0 

06.1 

06.3 

06.4 

20 

06.1 

06.4 

06.3 

06.3 

06.3 

06.3 

06.4 

30 

06.3 

06.5 

06.6 

06.6 

06.4 

06.6 

06.8 

50 

05.3 

05.2 

04.9 

05.2 

05.2 

05.1 

05.5 

75 

03.4 

02.9 

03.3 

03.1 

03.7 

02.7 

02.7 

100 

1498.3 

1497.6 

1497.5 

1497.4 

1499.3 

1498.2 

1497.5 

125 

93.5 

92.8 

93.0 

93.3 

94.7 

94.0 

93.1 

150 

91.1 

90.8 

90.6 

90.6 

91.3 

91.6 

91.3 

200 

88.5 

88.0 

87.7 

87.8 

87.7 

87.9 

87.8 

SC 

0 

28 

34 

34 

34 

34 

34 

DC 

10 

MAX 

34 

DC 

45 

49 

49 

51 

45 

45 

MAX 

56 

56 

56 

62 

62 

62 

Depth, 

m 1900  1920  1940 


Table  C-3.  Average  Sound-Speed  Profile  (m/sec), 
Station  2 Run  3 (15  February  1972  1328-1940  LST). 


Depth,  Profile  2 1328-1531  Profile  3 1531-1722  Profile  2A  1722-1940 


m 

n 

C 

a 

n 

C 

a 

n 

C 

a 

0 

738 

1505.61 

0.26 

675 

1505.74 

0.13 

774 

1506.12 

0.29 

10 

738 

05.76 

0.26 

675 

05.89 

0.13 

774 

06.28 

0.29 

20 

738 

05.89 

0.26 

675 

06.02 

0.14 

774 

06.44 

0.32 

30 

738 

06.01 

0.26 

675 

06.14 

0.13 

774 

06.62 

0.35 

50 

738 

03.93 

0.83 

675 

05.67 

0.43 

774 

05.47 

0.36 

75 

738 

02.86 

0.21 

675 

03.07 

0.48 

774 

03.23 

0.58 

100 

738 

1498.97 

0.56 

675 

1499.22 

0.74 

774 

1498.41 

0.69 

125 

738 

94.50 

0.60 

675 

93.76 

0.67 

774 

93.83 

0.60 

150 

738 

91.13 

0.56 

675 

91.62 

0.25 

774 

91.27 

0.46 

200 

738 

89.75 

0.61 

675 

88.36 

0.46 

774 

88.08 

0.32 

250 

738 

86.33 

0.31 

675 

86.97 

0.46 

774 

87.65 

0.38 

300 

8 

86.20 

0.53 

5 

87.33 

0.62 

5 

85.84 

0.76 

400 

17 

84.21 

0.98 

500 

2 

84.12 

2.13 

600 

2 

83.47 

0.71 

800 

2 

82.60 

0.73 

1000 

2 

83.03 

0.36 

1200 

2 

84.16 

0.39 

1500 

2 

86.39 

0.30 

30 

1506.01 

1506.14 

1506.62 

SC 

50 

1505.47 

DC 

55 

1505.55 

MAX 

68 

1502.70 

DC 

79 

1503.20 

MAX 

250 

1486.97 

RC 

300 

1487.33 

MAX 

800 

1482.60 

1482.60 

1482.60 

AXIS 

59 


Table  C-4.  Average  Thermistor  Chain  Temperatures,  Station  2 Run  3 
Profile  2 (number  of  measurements  at  each  depth:  738). 


Depth, 

m 

Min 

Temperature,  “C 
Max 

Mean 

Standard 

Deviation 

0 

14.92 

15.30 

15.09 

0.079 

6 

14.92 

15.25 

15.09 

0.078 

11 

14.92 

15.25 

15.09 

0.077 

17 

14.92 

15.22 

15.08 

0.074 

23 

14.92 

15.22 

15.08 

0.075 

28 

14.92 

15.25 

15.07 

0.072 

34 

14.77 

15.20 

15.00 

0.076 

39 

14.10 

15.17 

14.77 

0.195 

45 

13.87 

15.00 

14.48 

0.274 

51 

13.82 

14.70 

14.26 

0.251 

56 

13.80 

14.62 

14.11 

0.195 

62 

13.75 

14.35 

14.00 

0.124 

68 

13.77 

14.20 

13.93 

0.085 

73 

13.77 

14.10 

13.90 

0.071 

79 

13.70 

14.05 

13.86 

0.060 

85 

13.05 

13.90 

13.67 

0.186 

90 

12.60 

13.77 

13.28 

0.310 

96 

12.47 

13.65 

12.95 

0.285 

101 

11.97 

12.80 

12.51 

0.155 

107 

11.77 

12.60 

12.22 

0.214 

113 

11.35 

12.37 

11.85 

0.212 

118 

11.07 

11.85 

11.49 

0.185 

124 

10.77 

11.55 

11.20 

0.172 

130 

10.35 

11.40 

10.86 

0.202 

135 

10.12 

10.92 

10.50 

0.175 

141 

9.92 

10.67 

10.25 

0.132 

147 

9.82 

10.37 

10.15 

0.118 

152 

9.72 

10.30 

10.00 

0.126 

158 

9.75 

10.17 

9.97 

0.085 

164 

9.67 

10.10 

9.89 

0.070 

169 

9.57 

10.00 

9.78 

0.077 

175 

9.50 

9.80 

9.66 

0.049 

180 

9.47 

9.70 

9.58 

0.041 

186 

9.42 

9.72 

9.57 

0.060 

192 

9.37 

9.80 

9.54 

0.058 

197 

9.17 

9.62 

9.44 

0.096 

203 

8.90 

9.60 

9.35 

0.172 

209 

8.62 

9.50 

9.17 

0.215 

214 

8.52 

9.45 

8.96 

0.215 

220 

8.42 

9.30 

8.79 

0.215 

226 

8.35 

9.12 

8.57 

0.155 

231 

8.25 

8.97 

8.43 

0.102 

237 

8.17 

8.60 

8.35 

0.083 

242 

8.12 

8.52 

8.27 

0.080 

60 


Table  C-4,  continued.  Profile  3 (number  of  measurements  at  each  depth:  675). 


Depth, 

m 

Min 

Temperature,  °C 
Max 

Mean 

Standard 

Deviation 

0 

14.97 

15.25 

15.13 

0.044 

6 

15.02 

15.25 

15.13 

0.043 

11 

15.02 

15.25 

15.13 

0.042 

17 

14.97 

15.22 

15.12 

0.043 

23 

14.97 

15.22 

15.13 

0.043 

28 

15.02 

15.25 

15.12 

0.041 

34 

14.97 

15.20 

15.09 

0.042 

39 

14.92 

15.20 

15.08 

0.055 

45 

14.72 

15.15 

15.00 

0.086 

51 

14.50 

15.05 

14.83 

0.131 

56 

14.17 

14.95 

14.60 

0.162 

62 

13.97 

14.75 

14.37 

0.192 

68 

13.85 

14.67 

14.18 

0.190 

73 

13.62 

14.40 

14.00 

0.142 

79 

13.42 

14.27 

13.85 

0.141 

85 

13.07 

13.90 

13.54 

0.164 

90 

12.72 

13.65 

13.16 

0.195 

96 

12.47 

13.42 

12.92 

0.177 

101 

12.05 

13.00 

12.54 

0.211 

107 

11.67 

12.72 

12.14 

0.246 

113 

11.27 

12.30 

11.71 

0.209 

118 

10.80 

11.80 

11.34 

0.185 

124 

10.60 

11.47 

11.00 

0.189 

130 

10.42 

11.20 

10.72 

0.153 

135 

10.27 

10.90 

10.52 

0.125 

141 

10.15 

10.80 

10.40 

0.111 

147 

10.07 

10.60 

10.33 

0.107 

152 

9.92 

10.50 

10.15 

0.100 

158 

9.77 

10.30 

10.06 

0.084 

164 

9.72 

10.12 

9.93 

0.075 

169 

9.62 

10.00 

9.81 

0.072 

175 

9.42 

9.90 

9.70 

0.067 

180 

9.25 

9.80 

9.62 

0.119 

186 

9.02 

9.82 

9.49 

0.235 

192 

8.97 

9.82 

9.34 

0.261 

197 

8.82 

9.57 

9.08 

0.153 

203 

8.67 

9.27 

8.93 

0.105 

209 

8.52 

9.10 

8.78 

0.097 

214 

8.47 

8.97 

8.66 

0.076 

220 

8.35 

8.80 

8.57 

0.078 

226 

8.20 

8.67 

8.50 

0.120 

231 

8.15 

8.67 

8.44 

0.150 

237 

8.17 

8.70 

8.40 

0.142 

242 

8.12 

8.62 

8.38 

0.124 

61 


Table  C-4,  continued.  Profile  2A  (number  of  measurements  at  each  depth:  774) 


Depth, 

m 

Min 

Temperature,  °C 
Max 

Mean 

Standard 

Deviation 

0 

15.05 

15.47 

15.25 

0.094 

6 

15.07 

15.45 

15.26 

0.096 

11 

15.02 

15.45 

15.25 

0.094 

17 

15.02 

15.45 

15.24 

0.097 

23 

15.07 

15.45 

15.25 

0.095 

28 

15.05 

15.45 

15.25 

0.096 

34 

14.97 

15.42 

15.20 

0.109 

39 

14.72 

15.45 

15.05 

0.167 

45 

14.62 

15.12 

14.84 

0.121 

51 

14.57 

15.02 

14.78 

0.109 

56 

14.50 

15.07 

14.75 

0.122 

62 

14.25 

14.87 

14.61 

0.097 

68 

13.95 

14.62 

14.39 

0.122 

73 

13.75 

14.52 

14.10 

0.131 

79 

13.22 

14.25 

13.77 

0.171 

85 

12.95 

13.90 

13.44 

0.166 

90 

12.67 

13.65 

13.06 

0.208 

96 

12.27 

13.40 

12.78 

0.231 

101 

11.87 

12.80 

12.33 

0.203 

107 

11.42 

12.60 

12.01 

0.209 

113 

10.97 

12.05 

11.66 

0.184 

118 

10.65 

11.70 

11.30 

0.175 

124 

10.47 

11.35 

11.00 

0.169 

130 

10.17 

11.20 

10.73 

0.157 

135 

10.07 

10.85 

10.49 

0.158 

141 

10.00 

10.65 

10.34 

0.131 

147 

9.92 

10.52 

10.24 

0.124 

152 

9.62 

10.25 

10.00 

0.126 

158 

9.47 

10.02 

9.79 

0.106 

164 

9.40 

9.95 

9.65 

0.103 

169 

9.22 

9.90 

9.54 

0.107 

175 

9.12 

9.60 

9.40 

0.101 

180 

9.02 

9.45 

9.25 

0.092 

186 

8.92 

9.32 

9.14 

0.078 

192 

8.82 

9.30 

9.06 

0.078 

197 

8.72 

9.20 

8.96 

0.093 

203 

8.67 

9.17 

8.89 

0.094 

209 

8.57 

9.10 

8.81 

0.086 

214 

8.57 

9.00 

8.75 

0.069 

220 

8.57 

8.92 

8.72 

0.063 

226 

8.37 

8.85 

8.69 

0.061 

231 

8.45 

8.80 

8.62 

0.063 

237 

8.25 

8.80 

8.61 

0.074 

242 

8.05 

8.80 

8.58 

0.101 

62 


APPENDIX  D 

STATION  2 RUN  4 


DETAILED  ENVIRONMENTAL  DATA  SUMMARY 


121‘’45'  121°35'W 


Figure  D-1 . Station  2,  run  4.  Location  of  source  and  receiver  ships,  2031  and  0052  LST 
(15-16  Feb.  1972)  propagation  paths  (~),  and  wind  velocity  10-knot 
east  wind,  1 bar  = 5 knots). 


Figure  D-3.  Station  2,  run  4.  Sound-speed  profiles  along  track  of  source  ship  derived  from 
XBT  and  thermistor  chain  data.  Source  depth  (*),  receiver  depth  (+). 


I 1 1 I I L J 
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ACOUSTIC  RANGE,  kyd 


Igure  D4.  Station  2,  run  4.  Thermistor  chain  temperature  measurements  at  selected  depths.  Time  is  LST. 


Table  D-1.  Temperature  Profiles  (°C), 

Station  2 Run  4(15-16  February  1972  2031-0052  LST). 


XBT  MEASUREMENTS 


Depth, 

m 

158L 

2100 

159L 

2205 

16nL 

2jO0 

161L 

2320 

162L 

2340 

163L 

0000 

164L 

0020 

0 

15.4 

15.3 

15.3 

15.2 

15.1 

15.1 

15.2 

10 

15.5 

15.3 

15.3 

15.2 

15.1 

15.1 

15.2 

20 

15.5 

15.3 

15.3 

15.2 

15.1 

15.1 

15.2 

30 

15.5  . 

15.3 

15.3 

15.2 

15.1 

15.1 

15.2 

50 

14.8 

14.8 

14.1 

14.3 

15.1 

15.1 

14.7 

75 

13.8 

13.9 

13.8 

13.9 

13.9 

14.0 

14.0 

100 

11.9 

12.4 

12.3 

12.5 

12.6 

12.8 

12.9 

125 

10.6 

10.9 

11.2 

11.1 

11.3 

11.4 

11.7 

150 

9.9 

10.3 

10.1 

10.2 

10.4 

10.3 

10.6 

200 

9.2 

9.0 

9.0 

8.9 

9.1 

9.1 

9.0 

250 

8.0 

8.4 

8.9 

8.6 

8.6 

8.6 

8.6 

300 

7.8 

7.6 

8.0 

7.9 

7.9 

7.8 

7.9 

400 

6.6 

7.3 

7.2 

7.3 

• 

ILD 

40 

47 

40 

48 

50 

50 

47 

T 

15.5 

15.3 

15.3 

15.2 

15.1 

15.1 

15.2 

SLD 

75 

80 

72 

80 

80 

80 

82 

THERMISTOR  CHAIN  MEASUREMENTS 

Depth, 

m 

2031 

2130 

2230 

0035 

0050 

0 

15.4 

15.4 

15.3 

15.0 

15.0 

10 

15.4 

15.4 

15.3 

15.0 

15.1 

20 

15.4 

15.4 

15.3 

15.0 

15.1 

30 

15.3 

15.4 

15.3 

15.0 

15.1 

50 

14.5 

14.4 

14.3 

14.0 

14.3 

75 

13.7 

13.7 

13.9 

13.8 

13.9 

100 

12.1 

11.9 

12.5 

12.4 

12.6 

125 

11.0 

11.0 

11.2 

11.3 

11.5 

150 

10.1 

10.1 

10.3 

10.3 

10.4 

200 

9.1 

9.1 

9.1 

8.9 

9.0 

ILD 

39 

39 

39 

39 

45 

T 

15.4 

15.4 

15.3 

15.0 

15.1 

LSD 

79 

73 

79 

73 

73 

69 


Table  D-2.  Computed  Sound-Speed  Profiles  (m/sec), 
Station  2 Run  4 (15-16  February  1972  2031-0052  LST). 


XBT  MEASUREMENTS 


Depth, 

m 

158L 

2100 

159L 

3325 

160L 

2300 

161L 

2320 

162L 

2340 

163L 

0000 

164L 

0020 

0 

1506.6 

1506.4 

1506.3 

1506.0 

1505.6 

1505.6 

1506.0 

10 

07.1 

06.4 

06.4 

06.1 

05.8 

05.8 

06.1 

20 

07.2 

06.6 

06.6 

06.3 

06.0 

06.0 

06.3 

30 

07.4 

06.8 

06.8 

06.5 

06.1 

06.1 

06.5 

50 

05.5 

05.5 

03.2 

03.9 

06.5 

06.5 

05.2 

75 

02.6 

02.9 

02.6 

02.9 

02.9 

03.2 

03.2 

100 

1496.5 

1498.2 

1497.9 

1498.6 

1498.9 

1499.6 

00.0 

125 

92.5 

93.6 

94.6 

94.3 

95.0 

95.3 

1496.4 

150 

90.6 

92.0 

91.3 

91.6 

92.3 

92.0 

93.0 

200 

89.1 

88.4 

88.4 

88.0 

88.7 

88.7 

88.4 

250 

85.6 

87.1 

89.0 

87.8 

87.8 

87.8 

87.8 

300 

85.8 

85.0 

86.5 

86.2 

86.2 

85.8 

86.2 

400 

82.9 

85.7 

85.3 

85.7 

SC 

40 

47 

40 

48 

50 

50 

47 

DC 

60 

60 

55 

56 

60 

60 

60 

MAX 

75 

80 

72 

80 

80 

80 

82 

RC 

260 

200 

215 

220 

MAX 

342 

250 

260 

260 

THERMISTOR  CHAIN  MEASUREMENTS 

Depth, 

m 

2031 

2130 

2230 

0035 

0050 

0 

1506.5 

1506.4 

1506.3 

1505.2 

1505.4 

10 

06.7 

06.8 

06.4 

05.4 

05.7 

20 

06.8 

06.8 

06.5 

05.7 

05.8 

30 

06.9 

07.0 

06.6 

05.8 

06.0 

50 

04.7 

04.3 

03.9 

20.9 

03.9 

75 

02.4 

02.3 

02.9 

02.5 

02.9 

100 

1487.0 

1496.5 

1498.4 

1498.3 

1499.0 

125 

94.0 

93.8 

94.5 

94.9 

95.6 

150 

91.2 

91.3 

91.8 

91.9 

92.2 

200 

88.9 

88.7 

88.6 

88.0 

88.3 

SC 

39 

39 

39 

39 

45 

DC 

55 

60 

65 

51 

56 

MAX 

70 

70 

79 

73 

73 

70 


Table  D-3.  Average  Sound-Speed  Profile  (m/sec), 
Station  2 Run  4 (15-16  February  1972  2031-0052  LST). 


Depth, 

m 

Number  of 
Observations 

Average 

Speed 

Standard 

Deviation 

0 

1575 

1 506.09 

0.39 

10 

1575 

06.28 

0.42 

20 

1575 

06.41 

0.39 

30 

1575 

06.56 

0.39 

50 

1575 

04.03 

0.74 

75 

1575 

02.73 

0.27 

100 

1575 

1498.13 

0.85 

125 

1575 

94.36 

0.74 

150 

1575 

91.80 

0.46 

200 

1575 

88.50 

0.32 

250 

1575 

87.47 

0.38 

300 

7 

85.93 

0.50 

400 

4 

84.88 

1.37 

500 

2 

84.12 

2.13 

600 

2 

83.47 

0.71 

800 

2 

82.60 

0.73 

1000 

2 

83.03 

0.36 

1200 

2 

84.16 

0.39 

1500 

2 

86.39 

0.30 

39 

1506.71 

SC 

60 

1502.50 

DC 

75 

1502.73 

MAX 

800 

1482.60 

AXIS 

Table  D-4.  Average  Thermistor  Chain  Temperatures, 
Station  2 Run  4 (number  of  measurements  at  each  depth:  1575). 


Depth, 

Temperature,  “C 

Standard 

m 

Min 

Max  Mean 

Deviation 

0 

6 

11 

14.92 

17 

14.95 

23 

14.97 

28 

14.92 

34 

14.92 

39 

14.82 

45 

14.07 

51 

13.77 

56 

13.75 

62 

13.57 

68 

13.67 

73 

13.52 

79 

12.95 

85 

12.82 

90 

12.27 

96 

12.02 

101 

11.52 

107 

11.27 

113 

10.97 

118 

10.75 

124 

10.50 

130 

10.32 

135 

10.25 

141 

10.12 

147 

9.92 

152 

9.75 

158 

9.65 

164 

9.52 

169 

9.35 

175 

9.22 

180 

9.07 

186 

8.97 

192 

8.92 

197 

8.80 

203 

8.75 

209 

8.67 

214 

8.62 

220 

8.52 

226 

8.47 

231 

8.37 

237 

8.37 

242 

8.07 

15.45 

15.24 

15.47 

15.25 

15.50 

15.25 

15.45 

15.24 

15.45 

15.24 

15.45 

15.24 

15.42 

15.22 

15.45 

15.20 

15.40 

14.77 

14.75 

14.24 

14.32 

13.96 

14.05 

13.88 

13.97 

13.86 

13.97 

13.86 

13.95 

13.65 

13.75 

13.24 

13.40 

12.93 

13.12 

12.71 

12.77 

12.25 

12.45 

11.92 

12.27 

11.67 

11.95 

11.41 

11.67 

11.15 

11.42 
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